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In November 1999, two female lobsters, one with external egg batch, were captured in the 
common lobster fishery in the Oslo fjord, Norway and reported as possible American lobsters, 
Homarus americanus, to Bergen Aquarium and the Institute of Marine Research. More, but 
undersized specimens were said to be present in the fishery. After this six more American 
lobster has been captured on other part of the Norwegian coast, both escapees from people 
importing them illegally from abroad. Some were banded, or showed sign of recent banding. 
Closer inspection confirmed that the two individuals first registered showed a series of 
American characteristics, as a ventral tooth on the rostrums, longer and sharper teeth inside 
the cutter claw and the typical greenish-brown colour common in American lobsters.  Tissue 
sample from additional four specimens were analysed by starch gel electrophoresis and all 
possessed new alleles, never reported in European lobster before, at several allozyme loci. 
These alleles correspond to common alleles in American lobsters as demonstrated in a 
reference sample.  Origin and time of invasion of the American lobsters are suggested, as well 
as possible ecological interactions and influence on the original lobster population when 
invaded by this competitor. 
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Introduction 
Crustaceans, along with the molluscs, are animal phyla highly potential for invading new areas 
outside their original home-areas and make successful establishment (Kinzelbach 1995; Cohen & 
Carlton 1995; Glassner-Shwayder 1996;  Clare Eno et al 1997; Morton 1997; van der Velde et al. 
2000). The caprellid Caprella muticata has recently been found in dense populations on fish 
farms along the west coast of Norway and the shore crab Hemigrapsus pennicillatus are 
apparently spreading out from the Bay of Biscay, where it was introduced few year ago (Noël et 
al 1997; Gollasch 1999). Both these species are distributed to new areas by ballast water or 
clinging to ship hulls. 
One year ago another exotic crustacean was registered in Norway, the American lobster 
Homarus americanus. The annual landing of this species is 40 times the landing of European 
lobster Homarus gammarus in Europe as a whole (Wahle 1998). This paper will present the 
registered individuals, the histories behind their introduction to Norwegian waters, some of 
the worries occurring after introduction of this large-sized, long-lived species and what we 
intend to do in response to these findings. 
Status quo, worries and further plans 
Sampling procdure 
A co-operation between local fishermen, Drøbak Aquarium, Bergen Aquarium and the 
Institute of Marine Research commenced in year 2000. The fishermen will kept diary on their 
catch and should deliver any “suspicious” lobster live to the Drøbak Aquarium for 
specification. Bergen Aquarium picked up and housed the American lobsters that were caught 
and the Institute of Marine Research analysed the fishing diaries. The Institute of Marine 
Research also do the genetic analyses. In addition, a public warrant has been published, 
presenting addresses to delivery stations were live lobsters can be delivered for specifications, 
also outside the inner Oslo fjord. The Bergen Aquarium and the Institute of Marine Research 
were responsible for this project. 
During year 2000, a series of persons at local aquariums, coastal research stations and lobster 
landing facilities were trained in distinguish between the two lobster species. It turned out to 
be difficult to make good specification based on the present morphological keys. By the end 
of 2000, 23 new lobsters had been delivered and accepted for analyses, in addition to the first 
two. They came from the Swedish border north to Ålesund in Western Norway (Fig. 1).  
Description of the registered lobsters 
The lobsters have so far been fully investigated by inspection and measuring of their 
morphology (Table 1). They have all or some some of the American characteristics with a 
dorsal point on the rostrum, fine spines as well as saw-shaped points in the cutting claw, 
reddish spines and rostrum points and greenish brown colouration (Fig. 2 a-d)(Table 1). Five 
were females and two males between 90 and 106 mm CL. The last one was not sexed. One of 
the  females carried eggs, as well as egg remnants, indicating that larvae had been hatched 
immediately before capture.  
Genetic samples have been sampled from 21 of these lobsters, and the six has so far  been 
analysed. Four show distinct patterns from European lobsters when analysed by starch gel 
electrophoresis. Some new alleles, never reported in European lobster before, were found at 
several allozyme loci (Fig. 3 a, b). These alleles correspond to common alleles in American 
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lobsters as demonstrated in a reference sample.  Further analyses are on their way, both as 
starch gel electrophoresis and DNA analyses. Also DNA analyses will be taken, to look for 
possible hybrids among these lobsters. 
Introduction mechanisms 
The history behind the two first registered American lobsters seems to be going approximate 
13 years back in time. It is said by local informants that a quay-side seller released about 10-
14 live American lobsters at the end of a day late in the 1980’s, in the middle of Oslo, situated 
in the inner part of the Oslo fjord and a second release of six more in the same area in 1992 
(Fig. 1).  
About the same time, a teacher in a primary school in Oslo called Flødevigen Biological 
Research Station, for advice in their attempt to rear lobster larvae as a classroom project. It 
was suspected at that time that they reared on American lobster juveniles, but the suspicion 
was not verified. We have today no more information about what happened to the rearing 
project. If the juveniles were released, they would be about the size of the captured American 
lobsters from that area. 
The last two lobsters, found further south along the Norwegian coast (Fig. 1), were both 
captured with rubber bands around their claws, or at least clear friction marks from rubber 
bands. It is reported that one unknown person around New Year 2000 brought eight lobsters 
from Canada to Norway. They were stored alive in the sea for later consumption, but all 
escaped. 
Practically all the positive findings of America lobsters are from areas nearby larger cities and 
airports with frequent traffic in or out of the country. 
 Potential problems caused by the intruder 
There are several problems that may occur when a new species is introduced. American 
lobsters are in many ways quite like European lobsters, but in some ways very different (see 
Table 2). When the European lobster reached historical low density in the area for the lasts 
decades (Rørvik and Tveite 1989), even a low numbers of intruders might make a significant 
impact. Potential problems might be related to resources as shelter and food for all life stages, 
social interactions and with a possibility that hybrids might be produced. These problems will 
be looked into in adult lobsters in pilot studies as presented below. Other potential problems 
are the effect in the local biodiversity in general, along with disease. The most threatening 
disease is the Gaffkemia. This bacterial disease can be carried by some American lobsters but 
is 100% lethal in European lobsters. As long as the wild population is purebred European 
lobsters, this disease has little chance to be spread, as the lobsters die within days after 
contamination. With American lobsters present, they might act as vectors and carriers also in 
the sea. In addition, the European lobsters from Nordic waters have a particularly striking 
black or bluish black colouration and a rareness that make them high-value gourmet products. 
The Norwegian fishermen will have little to gain if the more brownish American lobster, 
landed in tens of thousand of metric tons along the northwest American coast should 
substitute our original lobster. 
What next? Management response to the introduction 
The occurrence of American lobsters in Norwegian waters has caused some worry. This is a 
long-lived, large and very competitive species, which apparently has a lot in common to the 
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European lobster (see Tab. 3). The European lobster has been through a population 
breakdown in Norway since the 1950’s, and money and time has been put into research to 
enhance the current population (Agnalt et al. 1999). Our results indicate that the occurrence of 
American lobsters in Norway is scarce but widespread, and that new releases probably occur 
each year. 
Norway has signed an International Convention to protect local biodiversity and is obliged to 
follow up on introduction of clearly exotic species. The Department of Fisheries and the 
Fisheries Directorate raised money for this study on density and occurrence of American 
lobsters in the inner Oslo fjord. The next project will be to do behavioural experiments with 
both species together in tanks, to look at specific differences in ability to protect shelter and 
food, how social communication work between the species, and look for mating attempt 
between the species. Hybrids have been produced in laboratories, but most often by artificial 
insemination (Adouin & Leglise, 1972; Carlberg et al 1978; Hedgecock et al 1977). 
The results of these initial studies will be important for further action. We will still have no 
information about the survival success in larvae and juvenile American lobsters settling in 
Norwegian waters, how hybrids develop and if these are fertile or not. Some publications 
report male hybrids to be infertile while female hybrids produce eggs (Talbot et al 1984; 
Bowser & Rosemark 1981). The viability of these eggs is not known. 
It is allowed for fishmongers to import live American lobsters, as long as they are kept in 
land-based tanks where the outlet water is thoroughly rinsed. They must be boiled before they 
are brought to the market. It is not allowed to import live American lobsters to be held in the 
sea, to avoid infection of the lobster disease Gaffkemia in Norwegian waters. Yet, during the 
last year it seems that release and/or escape of live American lobsters  might be a bigger 
problem than expected. This is probably true for all European countries and the presence of 
American lobsters should be expected also in other coastal areas. An international search, at 
least all along the European Atlantic coast would be needed to document for the full range of 
American lobsters in Europe.   
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Table 1. a). Details about landed American lobsters in Norwegian waters, time, fishing 
gear and location.  
 
#. 
Dateo Depth (m) Gear Location Total
length 
(cm)
Sex Ext. 
eggs 
White 
spots 
Colouration Ventral 
rostrum 
spine 
1 Nov.99  Lobster 
trap 
Bunnefjorden 24,2 Female No No Brownish/green Yes 
2 Nov.99  Lobster 
trap 
Bunnefjorden 27,5 Female Yes No Brownish/green Yes 
3 Jul.00  Not 
known 
Lillesand 30 Female No No Brownish/green Yes 
4 Sep.00 5 Fyke net Slemmestad 27,9 Female No No Brownish/green Yes 
5 Sep.00 5 Fyke net Sandefjord  28,8 Male x No Brownish/green Yes 
6 May.00 60 Trammel 
net 
Kristiansand ca. 29 Female No No Brownish/green Broken
7 Sep.00  Not 
known 
Ålesund  ? Male x No Brownish/green Yes,   2
8 Okt.00  Lobster 
trap 
Kristiansand Ikke innlevert   Brownish/green Yes 
9 Sep.00 5 Fyke net Tønsberg 23 Female No Yes Darkbrown/white/blue No 
10 Okt.00 5 Lobster 
trap 
Slemmestad 21,8 Female Yes Yes Brown/Yellow No 
11 Okt.00 28 Lobster 
trap 
Rauer-Svenner 25,3 Male x Yes Black/brown/Yellow No 
12 Nov.00 23 Lobster 
trap 
Herføl 34,7 Male x Yes Darkbrown/Yellow No 
13 Nov.00 18 Lobster 
trap 
Kråkerøy 22 Male x No Brown/Yellow No 
14 Nov.00 16 Lobster 
trap 
Ula 23 Female No Yes Black/Yellow/White No 
15 Nov.00 40 Lobster 
trap 
Ula 23,4 Female No No Black/Yellow/White No 
16 Nov.00 28 Lobster 
trap 
Svenner 22,4 Female No Yes Tabby Yellow/Black No 
17 Okt. 00 12 Lobster 
trap 
Fevikskilen 27 Female No Yes Black No, bent 
rostrum 
18 Okt. 00  Lobster 
trap 
Arendal 23,2 Female Yes No Brown spotted No 
19 Okt.00 19 Lobster 
trap 
Risør 24,7 Male x Yes Black Yes 
20 Nov.00 22 Lobster 
trap 
Arendal 18,8 Male x No Brown spotted Broken 
21 Nov.00  Lobster 
trap 
Arendal 20,5 Female No Yes Black Tendency 
22 Des.00  Lobster 
trap 
Kristiansand ?      
23 Okt.00  Lobster 
trap 
Kvitsøy ?      
24 Nov.00  Lobster 
trap 
Kvitsøy ?      
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Table 2. Comparison of published information about the American and European lobster. 
  
                  American lobster       Published
        Homarus americanus Milne Edwards 
 
Geographical distribution:
From Newfoundland, Canada, south to 
Cape Hatteras, South Carolina, USA 
(Holthuis 1974) 
 
Depth range:
0-480 m, most common between 4-50 m 
(Holthuis 1974) 
 
 
Age:
• Expected: more than 30 years, more than 
100 years is claimed from a public 
aquarium (Lawton & Lavalli 1995) 
• Max size: 19 kg/ 63,4 cm total lengde 
(Wolff 1978) 
 
Egg diameter:
Small   
(A.-L. Agnalt, IMR, Norway, pers. comm.) 
 
Reproduction:
• Smallest mature size, females: 72-102 
mm CL   (Waddy et al. 1995) 
• Fecundity: 10 000 – 100 000 eggs (Waddy 
et al. 1995) 
 
                  Hybridization: 
American males have been mated with 
European females in several studies (Adouin 
& Leglise, 1972; Carlberg et al 1978; Hedgecock et 
al 1977; Talbot et al 1984; Bowser & Rosemark 
1981). The resulting hybrids had high 
survival rate, more rapid growth, European 
size and body shape with American traits. 
Male hybrids were reported to be sterile, 
females fertile.  
Migration:
• Offshore lobsters: 20-40 % migrate 
seasonally to shallow waters in spring 
and back in autumn (Uzmann et al 1977) 
• Speed on the bottom, observed: 4,2 km 
daily. Estimated daily distance: 7,4 – 9,3 
km (Uzman et al 1977) 
• Longest distance measured: almost 240 
km (Pezzack & Duggan 1986) 
• Migration in ovigerous females (Lawton & 
Lavalli 1995) 
information     European lobster 
              Homarus gammarus Linné 
 
 
From Morocco, the Azors and the Black 
Sea, north to Nordland, Norway and 
Bohuslän/Skåne, Sweden 
(Holthuis 1974) 
 
0-60 m, only a few observations deeper than 
200 m 
(Holthuis 1974, van der Meeren unpubl.) 
 
 
• Evaluated: Females: 60-70 years 
                       Males:     43 years 
     (Sheehy et al 1999) 
• Max size: 8-9 kg/ 65 cm total lengde (Wolff 
1978) 
 
 
Larger  
(A.-L. Agnalt, IMR, Norway,  pers. comm) 
 
 
• 80-85 mm CL (Free 1998, A.-L. Agnalt, IMR,  
Norway, unpubl. data) 
• 5 000 - 40 000 (Free 1998, A.-L. Agnalt, IMR,  
Norway, unpubl. data) 
 
                     Genetics: 
All methods for analyses tried so far have 
shown significant differences between the 
species. (Pers. comm. Knut Jørstad, IMR, partner in 
the EU sponsored project GEL, genetic mapping of 
lobsters in Europe.) 
 
 
 
 
• No long-distance migration found (Jensen et 
al 1993). 
• Longest distance measured: 18,5 km 
(Jensen et al 1994) 
• Normal scale: less than 500 meter (Smith et 
al 1998, b, A.-L. Agnalt, IMR, Norway  upublished 
data) 
 
 
  
  
Diurnal activity 
Peak at dusk and dawn (Karnofsky et al 1989) 
 
Shelter habitat:
Cobble, rocks and under solid objects on 
sand (see review in Cooper & Uzmann 1980) 
 
Behaviour:
• Sensory biology: 
Chemoreception very important (see review 
Atema & Voigt 1995) 
 
 
• Social communication:
Chemical signals, body and claw 
postures, size of body and claws (see 
review in Atema & Voigt 1995) 
 
• Agonistic behaviour: 
Aggressive in captivity (see review in 
Atema & Voigt 1995), little physical 
aggression observed in the wild (Karnofsky 
et al 1998) 
 
 
 
• Dominance:
Larger CL and claw area are important for 
being dominant. Thus males are usually 
dominant over females. (Scrivener 1971)  
 
Natural population density:
• Adults, inshore: 1-3 lobster pr 100 2m 
(Miller 1989; Campbell 1990;Roddick & Miller 
1992); offshore: 0-1260 hummer pr 100 
2m, dependant of bottom substrate 
(Cooper et al 1987a; b)                          
• Juveniles:    App. 5, rarely 12 pr 2m in 
cobble (Wahle & Steneck 1991), up to  3-5 
pr 2m in tidal pools and sea weed areas 
(Cowan 1999; Wahle & Steneck 1991) 
 
Fishery statistics, annually:
• USA:     28 000 – 32 000 metric tons 
Canada: 40 000 – 60 000 metric tons 
       (see review in Miller 1995) 
 
 
 
Peak at dusk and dawn (van der Meeren 
1998, Smith et al 1999) 
 
Multi-entrance caves under solid objects 
on sand (Dybern 1973; Wickins et al. 1996), 
rocks (Jensen et al. 1994; van der Meeren 1997) 
 
 
Not studied, but chemoreception reckoned 
as most important (van der Meeren, IMR, 
Norway, internal note 2000) 
 
 
Chemical signals expected, not studied, 
body and claw postures, size of body and 
(van der Meeren & Uksnøy 2000) 
 
 
Sex bias seems to have impact on 
aggression level both between and within 
each sex (Debuse et al 1999)  
Aggression in juveniles seems to have 
negative connection to lthe quality of the 
shelter (T. kristiansen, E. Naustvold & K. Jørstad, 
IMR, Norway, unpubl. data) 
      
 
Males with larger CL and especially larger 
claw area are dominant over other males 
(van der Meeren & Uksnøy 2000)  
 
• Not known 
 
 
• Not known 
Norway:                              30 metric tons 
• UK:              1 250 – 1 500 metric tons 
• Ireland:            500 –    750 metric tons
• France:                   ca.    90 metric tons
     (van der Meeren & Agnalt 2000) 
  
Table 3.  Specification key, based on morphological details from Holthuis (1991), S. 
Lovewell (CEFAS, Lowestoft, UK) and IMR, Norway 
 European lobster,  American lobster,  
 Homarus gammarus Homarus americanus 
Colour: Black to light blue, violet, brown, 
grey, pink and white 
 
Dark greenish brown 
 occur (Holthuis 1991) Red and reddish tint occur (Holthuis 
1991) 
 
Colourations: White marked spots along the frontal 
edge of carapace, below the eyes, 
cheeks and claw 
No white spots or tags (Holthuis 1991) 
 spines (Holthuis 1991)  
 White marbled patterns along the side 
of carapace (Holthuis 1991) 
No marbled patterns (Holthuis 1991) 
 Reddish/orange tint on legs Holthuis 
1991) 
Greenish tint on legs (Holthuis 1991) 
Crusher claw Moderate rounded crusher claw 
(CEFAS, UK) 
Well rounded crusher claw (CEFAS, 
UK) 
  
 
Scissor claw Sharp points inside claw make a saw-
shaped impression in single line 
(CEFAS, UK) 
Sharp points inside claw is both saw-
shaped and occasionally needle like, in 
multiple rows (CEFAS, UK) 
 
Rostrum: No tags on the ventral side (Holthuis 
1991) 
Usually one or more tags on the ventral 
side Holthuis 1991) 
 Be ware of physical damage of the 
rostrum 
Be ware of physical damage of the 
rostrum 
 
Carapace: Fairly slender, longer compared to tail 
length  
Stout impression, shorter compared to 
tail length 
 (CEFAS, UK) (CEFAS, UK) 
 
Tail: Generally wider tails in adult females? 
(IMR, Norway) 
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Figure 1. Map, showing the landing sites of American lobsters in Norway. Filled circles 
are confirmed registrations. Open circles is lobsters with some morphological 
traits comparable with an American lobsters, but not verified through the 
genetic analyses. (Translation: Norge= Norway, Utsetting= Release) 
 
  
 
Figure 2a. Head of an American lobster caught in the Oslofjorden, Norway in 1999. ((#2 in Table 1) (Photo Kees O. 
Ekeli, Bergen Aquarium). 
  
 
Figure 2b Head of an European lobster caught at Austevoll, Norway (Photo per Jensen, IMR). 
  1
Figure 2c) Normal patterns and coloration in American lobster and European lobster. 
Photo: Kees O. Ekeli, Bergen Aquarium 
c) Homarus americanus, (individual # 2, on exhibition in Bergen Aquarium): greenish brown 
with no distinct white markings. 
 
Photo: Kees O. Ekeli, Bergen Aquaium 
d) Homarus gammarus, (locally caught individual, on exhibition in Bergen Aquarium): black 
with white spots on carapace behind the mouth and eyes, white points along the upper rim of 
the claws, whitish inside claws and marbled in white along edges on the exoskeleton. 
 
 
 
  1
Photo: E. Farestveit, IMR 
Photo: E. Farestveit, IMR 
Figure 3a Example of new alleles drawn from tissue sample from one specimen was 
analysed by starch gel. Comparison of the enzyme system GPI (upper gel) and 
PGM (lower gel), in four H. gammarus from Norway (left), individual # 2 
(single) and 12 imported H. americanus (right). 
Ohoto: E. Farestveit, IMR 
Photo: E. Farestveit, IMR 
Figure 3b Example of alleles drawn from European lobster with origin in the same area: 
The enzyme system GPI (upper gel) and PGM (lower gel), in 24 H. gammarus 
from the Oslo fjord. 
 
